Methods: Twenty-five patients with SCI and thirty patients without SCI treated with NF were included in the study. Mean length of hospital stay, mean age, mean laboratory risk indicator for necrotizing fasciitis (LRINEC) score, mean number of surgical debridements, co-morbidity factors and mortality rate were compared between both groups. Results: There were no differences for the mean LRINEC score (P¼0.07), mean number of surgical debridements (P¼0.18) and co-morbidities (odds ratio¼2.32; 95% confidence interval ¼0.78-6.92) between both groups. Patients with SCI were significantly younger than patients without SCI (P¼0.02). Patients without SCI had a higher mortality risk rate (n¼9) than patients with SCI (n¼2) (relative risk¼1.71; 95% confidence interval ¼1.13-2.6). Conclusions: In conclusion, SCI patients have a lower mortality rate than patients without SCI. Age may influence the mortality rate. Nevertheless, we believe that further unknown risk factors might influence the mortality, especially in patients with SCI.
INTRODUCTION
Necrotizing fasciitis (NF) is a life-threatening infection characterized by fulminant destruction of tissue with associated systemic signs of sepsis and toxicity, with an overall mortality rate of 25-30%. 1, 2 It initially affects the fascia followed by the subcutaneous tissue and muscle. Several factors can influence the associated mortality rate. Early diagnosis and radical surgical treatment are pivotal, and have been recognized to alter the prognosis of the disease. 1, 2 NF frequently arises from minor skin lesions. 3 Cunningham et al. 4 reported the first case of necrotizing-soft tissue infection from a pressure sore in a spinal cord injury (SCI) patient, with extension into the spinal canal and spinal cord. In a recent study, the case of a paraplegic patient who developed NF after negative pressure wound therapy in the treatment of a fourth grade pressure sore was described. 5 Citak et al. 6 found a significantly increased risk of developing NF in patients with SCI, and grade three and four pressure sores. However, until now, there is a lack of data analyzing the outcome after NF in patients with SCI. The present study was performed to compare the clinical outcome, with special focus on the mortality rate of NF, in patients with and without SCI.
MATERIAL AND METHODS
All patients who were surgically treated for NF at our hospital between April 2000 and December 2009 were enrolled in the study. Patients without a SCI and NF, who were treated at the Plastic Surgery Department of our clinic, were also included in the study. All patients under the age of 18 and those with Fournier's gangrene were excluded. The medical records were analyzed and following parameters were assessed: age, gender, pre-existing medical conditions, anatomical localization and etiology of NF, number of surgical debridements, length of hospital stay, complication and mortality rate.
The clinical diagnosis of NF was made by attending surgical physicians and was confirmed histologically. In addition, the laboratory risk indicator for necrotizing fasciitis (LRINEC) score was calculated in all patients on admission. The LRINEC score is a numerical score based on the rapidly available laboratory parameters; glucose level, C-reactive protein level, leukocyte count, sodium level, creatinine level, hemoglobin and others. The maximum score is 13, a score X6 is suspicious for NF and a score X8 strongly predictive for NF. [7] [8] [9] Aggressive physiological fluid resuscitation, correction of electrolyte imbalances, extensive operative debridement, antiseptic wound-dressing changes using sterile gauzes and wide-spectrum antibiotic therapy were the therapeutic strategy used in all patients. Radical surgical debridement was required in almost every case before soft tissue closure.
Outcome measures
Patients were divided into two groups: (1) NF with SCI and (2) NF without SCI. There were 25 SCI patients and 30 patients without a SCI treated for NF at the authors' institution during the observation period. Mean length of hospital stay, mean age, mean LRINEC score, mean number of surgical debridements, co-morbidity factors, complication and mortality rate were compared between both groups.
Statistical analysis
All variables were expressed in terms of mean and ±s.d. of the mean. The t test was performed when the data were distributed normally; otherwise the MannWhitney test was used. The Shapiro-Wilk normality test was performed to test the null hypothesis that the data had a normal distribution. For all tests, Po0.05 was considered statistically significant. The mortality rate was compared between both groups using relative risk ratio. Number of co-morbidities was compared between patients with SCI and patients without SCI using odds ratio. Statistical analysis was carried out using a statistical software package (GraphPad Prism Version 4.1, GraphPad Software Inc., La Jolla, CA, USA).
RESULTS
There were 25 (9 female and 16 male patients) patients with SCI and 30 patients (17 female and 13 male patients) without SCI treated for NF at the authors' institution. In patients without SCI, the infection was localized at the lower extremity in 15 cases, followed by the upper extremity in 13 cases and trunk in 2 cases. In the majority of patients with SCI (n¼18), the infection was in the lower extremity, followed by the sacral region with six cases. The musculus erector trunci was affected only in 1 case.
Outcome measures
There were no statistically significant differences for the mean LRI-NEC score (P¼0.07) and the mean number of surgical debridements (P¼0.18) between both groups. The mean LRINEC score was 7. Patients with a SCI were significantly younger (47 years ±13.3) than patients without a SCI (55.0 years ± 14.6) (P¼0.02). The mean length of hospital stay for patients without SCI was 28 days (s.d.¼19.4), significantly shorter compared with SCI patients whose mean length of hospital stay was 91.8 days ( ± 72.8) (Po0.0001).
Patients without SCI had more co-morbidities with 17 cases, compared with SCI patients with 9 cases. However, there was no significant difference (odds ratio¼2.32; 95% confidence interval¼0.78-6.92) between both groups. The most common co-morbidity factor was diabetes mellitus with 40% in patients without SCI, whereas diabetes mellitus was registered only in 4% of SCI patients. The mortality rate in patients without SCI (n¼9) was higher than in patients with SCI (n¼2) (relative risk¼1.71; 95% confidence interval¼1.13-2.6). Detailed information is given in Table 1 .
DISCUSSION
Previous studies have analyzed specific risk factors for NF in patients without a SCI, for example. diabetes mellitus, obesity, peripheral vascular disease, age and female gender. 1,2,10,11 Elliott et al. 1 reported on associated mortality and strategies for optimal management of NF in general. This is the first study comparing the overall outcome in patients with and without a SCI treated for NF.
We found no significant differences for the mean LRINEC score and the mean number of surgical interventions in both groups. The mean duration of hospital stay was significantly longer in patients with SCI compared with patients without SCI. However, regular check-up and examinations like urodynamic test for the urinary bladder dysfunction or optimization of the antispasticity medication in patients with SCI accounted for the prolonged hospitalization.
Interestingly, the overall mortality rate in patients with SCI and without SCI was 8% and 30%, respectively. The mortality rate in patients without SCI correlated well with the current literature. 1, 2 In contrast, our results showed a significantly lower mortality rate of NF in patients with SCI compared with patients without a SCI. Su et al. 7 reported that patients with a LRINEC score of X6 have higher rates of mortality and amputation. This was also confirmed in our study. However, there was no statistical significant difference for the LRINEC score between both groups, although the mortality rate was higher in patients without SCI. Most of the patients in our study with SCI developed NF because of pressure sores of the pelvic trochanteric area of the body.
Several studies have shown a higher mortality rate with increasing co-morbidities and age. [12] [13] [14] [15] In our study, a significant difference for co-morbidities was not found between both groups. However, SCI patients were significantly younger compared with patients without a SCI. The younger age in the SCI group may influence the mortality rate and is a potential limitation of the current study. However, we believe that there exist more unknown potential risk factors that might influence the mortality rate, especially in patients with SCI. Hume et al. found that adrenocorticotropic hormone concentration after SCI is significantly less than before the injury. 16 A lower concentration of adrenocorticotropic hormone after SCI leads to lower cortisol concentration that decreases the immune reaction and might result in a higher survival rate. A low mortality rate among patients with SCI and associated bacteremia was described by Montgomerie et al. 17 However, reasons for the low mortality rate remain unclear. Wang et al. 18 showed the association of SCIs and a low-grade chronic inflammatory state as well as endothelial activation. However, the mortality rate was not analyzed in this study. Nevertheless, this might be a possible reason for the lower mortality rate of NF in patients with SCI. A better insight into the pathophysiology of NF in patients with SCI is needed to explain the decrease in mortality. Hence, further studies are essential to enhance the prognosis of NF both in patients with and without SCI.
CONCLUSIONS
In conclusion, patients with SCI have a lower mortality rate than patients without SCI. LRINEC score can be helpful in the early detection of NF. Age may influence the mortality rate. Nevertheless, we believe that additional unknown risk factors might influence the mortality, especially in patients with SCI. Therefore, further clinical and experimental studies are warranted.
